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Di-electron from Photon Interactions

STAR, PRL 121,132301 (2018)
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A The hadronic cocktail can describe the data A Equivalent Photon Approximation (EPA):
for 1@ GeV/c in all three mass regions In a specific phase space, EM fields can be
A The observed excess is found to concentrate guantized as a flux of quasi-real photons
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" 19 Q Q : Ultra-Peripheral vs. Peripheral
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A First di-electron measurement at the centrality of 80-100% at STAR

A Significant enhanced di-electron yield compared to hadronic cocktail

A No vector meson is observed — forbidden for real photons with
helicity 1
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m— Distribution
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Al Photoproduction of 4
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A Cross section of (j| meson in photoproduction,
with a hard scale imposed by its mass, Is

sensitive to the gluon density at the LO e+p=e'+l/psi+p’
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and its distributions inside nucleons and nucleus, N
physics applications: p(P) e p(P')

V Gluon spatial distributions
V Gluon shadowing effects
V e

2021/01/14 Xiaofeng Wang @Initial Stages 2021 8



Photoproduction of § r
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quasi-real photon

Ayl © A'Q pair are reconstructed using
TPC for |0 p8rt

A Zero Degree Calorimeter (ZDC) was used
to detect neutrons from deuteron breakup,
providing additional info about the physics
process

AAu+dO g7 + Aud +X

VX = d060 (coheré@mpto) +tomna.

(coherent + Coulomb) A

VX = p6 + no (elastic r :
VX = po6 + X ordssog.) + X (. v/

ZDC modules installed on RHIC-STAR experiment
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Photoproduction of § r
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A Clear signal, roughly 300 (j[ are reconstructed
A The UPC trigger used in analysis is unbiased with respect to the ZDC
A Au-going side has no neutron, stay intact!
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Photoproduction of § r
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Coherent, Incoherent calculated by H. Mantysaari and B. Schenke,
(https://arxiv.org/pdf/1910.03297.pdf)
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Photoproduction of § r
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A The data, despite large uncertainty,
A Coherent: Hulthen and AV18 describes the data equally well. Expected to be dominant at low t
A Incoherent: Qs/Shape fluctuation is found to describe the data better.

A ZDC n-tagged data: incoherent only at small t
A Separate coherent and incoherent process is extremely interesting but challenging,
will be significantly improved at the EIC
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